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LARP Accel.Systems Organization

Accelerator Systems
V.Shiltsev

Instrumentation:
A.Ratti

Tune Feedback
P.Cameron

Luminometer
A.Ratti

Schottky Monitor
A.Jansson

Commissioning:
M.Syphers

Beam Commiss-ing
E.Harms

IR Comisss-ing
M.Lamm

HW Comiss-ing
M.Lamm

Collimators:
T.Markiewicz

Efficiency Studies
A.Drees

Rotating Collim.
T.Markiewicz

Tertiary Collim
N.Mokhov

Irradiation Studies
N.Simos

Accel Physics:
W.Fischer

E-cloud
M.Furman

IR & Beam-Beam
T.Sen

Wire Compens’n
T.Sen
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Changes in Organization
• “Commissioning” and “Accelerator Physics” L2 Tasks split right before 

DoE Review in November 2005

• Wolfram Fischer of BNL appointed Accelerator Physics L2 task leader
– See Scorecard: 

• New changes to reflect new tasks and initiatives anticipated: 
– As discussed at LARP collaboration meeting, advised by LARPAC and 

approved by LARP Executive Committee

– See details below
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Communication/Coordination  

• Communication within LARP: 
– VideoConf of all AS L2s+Steve  ~once/mos (2 mos)

• L2 tasks have their own: e.g. Collimation regular VC introduced

– One-on-one meetings  (site visits, reviews, etc)  ~once/qrtr

– Collaboration meetings ~twice/year

• Communication with CERN
– First “long-termers” (P.Limon et al)

– Visits (HC, BC, Instr, etc)  >1/mos

– Workshops (e.g. TAN) and reviews (e.g. RC)  ~once/qrtr

– LARP Collab Meetings  ~twice/yr

– US-CERN meetings ~ once/yr

• Web: 
– LARP Doc DB is functioning, smashing success

– USLARP.org is functioning, e.g. this event, becoming “the one”
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FY06 Accelerator Systems Budget
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Accel.Syst. Spendings - Overall

1.94M/3.6M=53%
thru 05/31/06: 
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Accel.Syst. Spendings - II

348/879=40%
thru 05/31/06:

204/500=41%
thru 05/31/06:

399/670=60%
thru 05/31/06:

985M/1635=60%
thru 05/31/06:
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• Tune Feedback:
– Breakthru with “3D” and 4-mode tracking (Q1)
– Impressive results with TCFB in RHIC (Feb’06)
– Yet some technical problems to resolve
– SPS test (Summer’06)
– Final System Design Review (Oct’06) 
– Firmware ready, support HW/Beam Commiss (FY’07)

• Luminometer:
– Successful 40MHz ALS x-ray test
– Design completed and reviewed (April’06)
– RHIC tests and rad tests at CERN (Summer’06)
– Four systems complete (Winter 06-07)
– Installation and integration support (FY07)

• 4.8 GHz Schottky:
– Designed and sent to CERN (May’06)
– Review June 22, 2006 at CERN
– CERN will build & install in FY’06
– LARP will build analog electronics (FY06)
– FY’07 trips for commiss. (w/o, with beam)

Summary: Instrumentation
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Another Concern from Oct’05 DoE Review: 
Sign-Offs

• Alex Ratti developed an acceptable – for both US and CERN –
6-item Sign-Off Documentatation scheme

• Now – for instrumentation only, later for other tasks
• It’s model for other tasks (Collimators, Wires, etc)
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Summary: Commissioning
• IR Commissioning:

– 1st US string in LHC tunnel (Dec’05)
– 7 LARP’ies for USLHC oversight (Feb’06)
– Installation of 2nd IR quad/DFBX/D1 on-going 

• Hardware Commissioning:
– Support from: FNAL 4-7 and LBL 2-3 FTEs
– CERN’s “project associate” status to LTC-ers
– 3-4 to follow the 1st one (PJL) in the Fall 06
– Plan to peak of 7 in Summer’07

• Beam Commissioning:
– Coordination with CERN established (Spring’06)
– LHC@FNAL approved (May’06)
– BC Solicitation Letter sent (may’06)
– 3 people scheduled for SPS run in Summer’06
– LHC@FNAL to open in Sep’06
– Planning to participate for Sector Test (CY’07)
– Start-up and long-term BC-ers yet to be named 

and scheduled (review in FY’07)

Proposed Profile for LARP Hardware Commissioners
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Summary: Collimation
• Benchmark LHC Tracking codes:

– Good agreement with RHIC ion rad maps (CY05)

– Progress slow in FY06 due to lack of manpower

• Rotating Collimator:
– RC1 design reviewed by CERN (Fall’05)

– CDR reviewed, changes recommended (Dec’05)

– Manpower issues: Engineer+Designer hired (Apr)

– Schedule slipped by ~6 mos

– Single jaw tests, support/stopper design (Fall’06)

– RC1 performance report (mid-FY07)

• Tertiary Collimators:
– IR1 modeled and studied with BEAM1 (Spring’06)

– 3 more MARS runs for IP5 and BEAM1&2 (FY’06)

• Irradiation Studies:
– 2D C-C irrad’d at BLIP, new findings (Q1-2 FY’06)

– Cu, GlidCop and 3D C-C under tests  (FY’06-’07)
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Summary: Accelerator Physics
• Electron cloud simulations:

– LHC dipoles e-cloud simul’s done (PRSTAB,03/06)

– Successful benchmarking POISINST.vs.HCX(Apr’06)

– RHIC detector studies ongoing

– Long list of studies (12.5ns, ions, 3D, SPS data, etc)

• IR and Beam-Beam:
– Concept design of three IR schemes (QF,DFr,DFe)

– 4-lab Simulation collaboration started (Dec’05)

– Energy Deposition in “Quad First” design (Q4 ‘06) 

– Nonlinear correction schemes for 3 designs (CY’06)

– Directions set after Valencia Workshop (Oct’06) 

• Long-range Wire Compensation:
– Wire designed and under construction (Q1-2 FY’06)

– RHIC experiments and 4 lab simulations (Q2 ’06)

– Install the wire (CY’06)

– RHIC studies and more simulations (mid FY’07)
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Special Attention: “Hard Deliverables”

• As presented by H. Schmickler at the LARP Collaboration 

Meeting (April’06, LBNL, see the Meeting Summary) 

• Endorsed by the LARP Executive Committee (June 5, 2006)

• “Hard deliverables” are the projects which CERN needs but 

can not back-up itself in case of failure (thus, special 

attention and protection needed):

– Lumi Monitors for 2 IPs (2007)

– Tune Feedback (2007)

– Beam Commissioning (2007-2009-beyond)

– Phase II rotating collimators prototype (2009)
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Planning and Tracking: TS, Reviews, NI

• Task Sheets are written 
by L2s and approved 
by L2s and L1s and L0

• Most useful documents

• Objective, milestones, 
funds and personnel 
resources – all can be 
found on one page 

• Semi-annual reports 
are lined up along 
these Task Sheets
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Internal Reviews
• Rotating Collimator-1 CDR Review 

– December 2005, chaired by W.Turner
– OK, advised to design jaw support before “cut iron”

• Luminosity Monitor Final Design Review
– April 2006, chaired by T.Shea
– All positive, technical risks low to medium

• Schottky Monitor Final Design Review
– June 22, 2006, at CERN

• Tune FB Final Design Review
– Oct. 06, at BNL
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LARPAC (May’06) Recommendations
• Instrumentation: 

– Need detailed list of milestones upto 1st ramp and 1st beam (all instr) 
– LumiMonitor Rad damage tests a must, more background studies! 
– Provide to CERN list of spare parts, prepare written failure handling 
– Use LHC@FNAL for monitoring passive instruments (Lumi, Schottky)

• Commissioning: 
– Document details how Instrum experts will continue to be involved in 

BC
– Need more BC candidates lab support repeat CTF-like campaign
– Make sure there are people in the LHC@FNAL, VC room

• Accel Phys: 
– recommend e-cloud collaboration with PEP-II and ILC DR

• New Initiatives :
– New initiatives should be consistent with LARP goals after ’08-’09
– Don’t hurt current programs
– Sufficient homework must be invested for each initiative
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• Recently initiated (minor) activities: 
– Flux jumps effects (T.Sen,  et al )

– dB/B measurements (V.Shiltsev ,  et al )

– Head-tail chromaticity measurements (V.Ranjbar ,  et al )

• Potential new L3 tasks (need feasibility studies): 
– AC dipole ( S.Kopp ,  et al )

– Crystal collimation (N.Mokhov ,  et al )

– Longitudinal Density Monitor (J.DeSantis ,  et al )

– e-lenses for Head-on B-B Compensation (V.Shiltsev ,  et al )

– Crab cavities (R.Calaga ,  et al )

• Considerations on Large Scale Improvements:
– 1.5TeV Injector in LHC tunnel LER-LHC (H.Piekarz ,  et al )

– Optical Stochastic Cooling (A.Zholents ,  et al )

Collab.Mtg.: 10 New Initiatives
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Flux Jumps
An accelerator magnet 
would need to 
demonstrate no or 
sufficiently small 
fluctuations 

How small?
preliminary estimates show 
that 1 unit of d(b3) will 
result in ~2 units of Q’
jumps if residual dispersion 
controlled to better than 1 
cm at I 
tune jumps can be  ~3e-4
all nonlinear effects need to 
be studied (AccelPhys)

T.Sen

-5

0

5

10

15

20

0.5 1.5 2.5 3.5 4.5 5.5
B, T

H
ar

m
on

ic
s,

 1
0-4

b2
a2

Quadrupole in HFDA04 magnet



LARP DOE Review  06/12/2006 - Shiltsev 
20

Fast dB/B Fluctuations
LHC tolerance: dB/B~3e-10

LHC screen: light and feels 20 K 

He flow turbulence; 

B-flux is constant at 3kHz

dB/B ~ dR/R need 

dR < 1A to blow horizontal 

emittance

V.Shiltsev

First attempts at CERNFirst attempts at CERN
(2006):(2006):

~1e~1e--8 noise in quad/no 8 noise in quad/no 
screenscreen
~1e~1e--7 with air flow7 with air flow
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Fast Q’ Head-Tail Monitor

• Particles with 

different dP/P have 

different tunes 

head-tail phase 

difference ~Q’

• Small dε kick

• Accuracy ~0.5 unit 

• Very fast method

• Currently used for Q’

monitoring in the 

Tevatron

• Interest from CERN
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Crystal Collimation
N.Mokhov
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AC dipole

• Recent good results from 
the Tevatron

• Formal proposal for LHC at 
Collab meeting (Apr ’06)

• Collaboration formed 
including Fermilab (A.Jansson, 
M.Syphers), UT Austin 
(R.Miyamoto, S.Kopp), BNL (M. 
Bai, R. Calaga) and CERN 
(H.Schmickler, J.Serrano)

First AC dipole data in the Tevatron

S.Kopp
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Longitudinal Density Monitor

Fiberoptic coupler/lens

Electro-optic modulator
InGaAs PD

Fiberoptic

Fiberoptic

PC

Fast pulser
50 ps @ 40 MHz

Data acquisition board (ADC)

• Presented at the LARP Coll.Mtg.
• CERN is interested, too
• LDM can be a very useful tool for high luminosity operation

• Fresh Idea: Couple 
SyncLite to optical 
fiber, deliver signal 
upstairs and process 
it there with electro-
optical modulator

• 50 ps slices, 10 s 
integration, resolves 
0.5M p (!)

• To see ~1e-5 tails of 
main bunches and 
ghost bunches

S.DeSantis
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Head-on beam-beam compensation
V.Shiltsev

• for LHC N_p=1.1e11, N_ip=4, for 
10kV electrons (beta=0.2) one 
needs N_e=4.4e11 or J_e=1.2 A in 
L=3 m long Gaussian rms = 0.3-0.5 
mm e-beam
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Crab Cavities
R.Calaga
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1.5 1.5 TeVTeV SuperFerricSuperFerric Injector in LHC tunnelInjector in LHC tunnel
H.Piekarz
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Amplifier average power (W)

Damping time, sec

Lead ions
Undulator: 
period-=7 m
field = 10 T, 
number of periods = 3

Damping time for protons ~ 5 hours at 1kW amplifier power

Optical Stochastic Cooling
A.Zholents

Plan of Action : 
support letter for OSC demonstration experiment  (NSF)
wait for results

•Bypass optics

•Optical amplifier

•Proof-of-principle with 
electrons 

Needs for R&D:
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Consideration Process
• All new proposals presented and discussed at the LARP Collaboration 

meeting at LBL (May’06)

• At the Collaboration Meeting “Group of 5+1” (L2s+VS+SP) is formed to 
consider all the  proposals and formulate LARP’s “vox populi”

• General requirements: 
– Interesting subject, development should push up the state of the accelerator 

physics and technology in the US

– Of interest for LHC

– Collaboration of >1 Lab, Universities welcome

– Not at expense of current unfinished tasks

– Right time and budget scale

• Consideration process:

– OSC out of consideration due to scale and uncertainties (WF+VS+SP sent a 
supportive letter to NSF for MIT-Bates OSC proof-of-principal experiment)

– CERN LTC formulated their attitude

– The “Group of 5+1” met 05/31 and discussed all proposals
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New Proposals: Summary 

Part of AS “Feasibility Studies ” Task+-73k$?LDM

~ 220~ 220--300k$ 300k$ 
(TBD after FY(TBD after FY’’07 budget consideration)07 budget consideration)

520k$520k$TOTAL:TOTAL:

Too small, bury in AS0-~10k$dB/B fluct.

Too small, support travel+-~5k$Head-Tail Q’

Too small, bury in AS/AP--~0k$Flux jumps eff.

Support travel ~5k$, no 
commitment after Oct.3-4 workshop

-+-50k$LER-LHC

Deferred by 1 yr, wait for Tevatron and 
SPS experiment results

-+45k$Crystal Collim.

Part of Accel.Phys B-B Task-?+220k$?E-lenses

Part of AS “Feasibility Studies ” Task-+75k$?Crab cavities

Good for new L3 task in Good for new L3 task in InstrInstr++++40k$ +40k$ +AC DipoleAC Dipole

LARP LARP ““5+15+1”” Group and Group and 
Executive CommitteeExecutive Committee

CERN CERN 
LTCLTC

Multi Multi 
Lab Lab 

request request 
FY07FY07

TaskTask
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Accelerator Systems Summary
• LARP “Accelerator Systems” Task program improves the US accelerator 

physics capabilities and provides an accelerator physics and technology 
needed for startup, operation and improvements to LHC by:
– Development of advanced beam instrumentation
– Participation in hardware and beam commissioning
– Development of innovative collimation techniques
– Innovative accelerator physics research 

• Impressive progress since last DoE Review:
– Successful TCFB test at RHIC, Schottky design finished
– Ongoing instrument tests and physics studies at the Tevatron and RHIC
– Hardware commissioners lined up, beam commissioning more and more active
– Development of rotating collimators and wire compensators started, on a good track
– Simulation of beam-beam effects and e-cloud simulation and code benchmarking

• Strong collaborative efforts in place and evolving
– scientists from four US Nat’l Lab and CERN actively participate 
– US colliders are essential test beds for LARP AS developments
– Effective communication and coordination between US labs, between LARP and CERN

• Healthy pressure of new initiatives:
– Many proposals explored, several are under consideration for FY’07
– New groups attracted, including Universities
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• backup slides…
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Resource Loading Schedule
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Reporting 
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Other Directive Documents 
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DoE Review of LARP November 2005 

• “The review committee was very pleased with the presentations on beam 
instrumentation and accelerator physics.  In addition, they found the idea of 
participation in the development of a remote control room a very interesting
possibility for enhancing interactions with CERN from afar via the Fermilab 
project “LHC@FNAL”.

• Plans for commissioning of LHC hardware are already being implemented, 
with the first U.S. staff member (Peter Limon) already stationed at CERN. It 
was reported by management that U.S. laboratories will provide staffing for this 
effort, and, in fact, FNAL has committed seven persons to this task. LARP and 
CERN will cover costs of travel and additional living expenses in the Geneva 
area.

• Finally, the committee again emphasized its displeasure with the lack of 
formality in dealings of LARP, and strongly recommended a more effective 
bookkeeping system for managing expenses and progress on all active tasks, 
and a person who would be responsible for implementing such a system”.


